KPA XML irAH 



1HI 01 XI 1 / 2 



(19) KOREAN INTELLECTUAL PROPERTY 



AVA 'UBLE copy 



KOREAN PATENT ABSTRACTS 



n 1 umbe?:' iCati0n 000022458 
(43)Date of publication of application: 
25.04.2000 



(21 )Application number: 980710894 (71 )Applicant: HITACHI. LTD. 

(22)Date of filing: 31.12.1998 ' (72)lnventor: FUJISAKI. YOSHIHISA 

(30)Priority: 09.07.1996 JP 96 178907 MV^ H ffiR6SH| K0 

(51 )lnt. CI H01L 21 /8242 
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(57) Abstract: 



PURPOSE: A method is provided for the 
semiconductor memory which is improved in 
reliability by preventing the lowering of capacitance 
and defective insulation, especially, electrode 
separation caused by the formation of the 
passivation film (insulating film) of a capacitor using 
a high ferroelectric material by plasma processing at 
a relatively low temperature and a method for 
manufacturing the memory. Therefore, lowering of 
capacitance, defective insulation, and especially, 
electrode separation, which are caused by the 

formation of the passivation film (insulating film), can be prevented. In addition, the occurrence of 
defective insulation can be reduced by suppressing the lowering of the capacitance when an alternating 
electric field is impressed. When a ferroelectric material is used as the dielectric film, moreover, such an 
effect as an increase in residual polarization, a decrease in coercive voltage, etc., can be obtained. 




CONSTITUTION: The semiconductor memory has an integrated capacitor composed of a capacitor 
structure constituted of an upper electrode (105), a lower electrode (102), and a high ferroelectric oxide 
thin film (103) which is held between electrodes (105 and 102) and serves as a capacitor insulating film 
and an insulating protective film (106) which covers the capacitor structure and is formed by plasma 
processing. An oxygen introducing layer (104) is further formed on the surface of the thin film (103) 
constituting the capacitor insulating film. In the manufacturing process of the memory, for example, the 
oxygen introducing layer (104) is formed on the surface of the high ferroelectric material (103) by 
introducing oxygen to the boundary between the electrode (105) and the material (103) by conducting heat 
treatment in an oxygen atmosphere before the protective insulating film (Si02 passivation film) (106) is 
formed by plasma processing after the formation of the electrode (105). 
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on sits- -».»awh ^aai ia a^waa s-Taera, asisoh^g : etsantfia s n raster* 

Pit g* S^AhPIOfl HH^Eidi ?HIIAIEi .gg^M EiS Mi-lSS 
1A|:?5K 0| ^S! *RS« SS fBeOW E| 00 S|*H At «SS 

s-s|(.tob)s-s 01 ¥Di*i£ ssis-asiAia 3?a, wn-Ai-H-aasfif qia*fe : -aiB«"jisftasi- 

$»#f*. tf±£B;jtf( 104)* DratKh 

01 oiisEi^ oiiM ms ^s^(i oS)2j «a« aasoroi AiEj ■■aaaff^n^HoiH^ft.WPBjsi a 
ss§rsdii; ^i^?isoii^ g^iEioBAi fe^s^cioBj/nssawcios)^- Tiwn s±« semn, 2 

oi^oi! sitHi iaAiBiioia^(a:^^y;«s^ aitr ««a»/ as«& *a a^aie »sair-^ aa 

WW 

g ggg tfsiiHisara! n Aso-em s-tt asau, ati-A^ism sssAi^j. ^hiehaibi 
ae^fis^-ia.esaa *wa A»«hs s^chi aisfs ^sxwsei wa-arswaot sk+ aoro. 

att. sssaar Gsaa' ^oiu &saai *ts*e am 

a, oiskhi 3»*j&"B»«oi-oia OTHAiaassfa afsstssiais o^iats a»saa 



SShfiSI asetg A»*fe ^SIAiCHI bluH &£ISSiS2| gSglfOI. B5i UU^Oii CH^S DRAKHh 

aajonAi : s 'a asm fifi^ ggoi ssgn au. 
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(BIB IS, r l EEE international Electron Device Meeting PP. 823-826(1 991 )j Oil 21i&rS, HS?2SI M£ 
SAj(Ba, Sr)TiQi(0|oK Z!B« BSTEH2 BD)B A»B »7h SHEIDi SAIL Ot^l A1^U a^XUSzr ?ls 

^2J «I30|.D. 

tHH, DK&?h*lS| SSaMIB ?HlAIEi^9^£SA| A r 8S'k= 5ESAISE CH 

M-SEIS^SAI 2SEIH 21 Wis S3, r l995 Symposium on. VLSI Technology Digest of 
Technical Papers, pp.123-I24j CHI 21&ra, BSaB MfiS>d Pb(Zr, Ti)i(0|*h 2KWI PZTEffl tKH 

□I gg Argti= tt£H W1SE1M S^M& 591 AIM 5hSB «H 01 SSIAKHI EHt* 371*12! 

HH'a# SI IHISEI32I- Dll H3 3 £l^£r2J 27I^2J BSS tft§-«r£ ?BS|£ *S0if S 

wa' uHfl-#Gi «sa'D. oi mswk ^ masa-Arai a oi;g wasn- ssiai akm9 a?rai §9 

NB S3; ^Material Research Society Syniposium Proceedings Vol. 31 9/ pp. 15.1 -156(1993) j Ofl 2]o} 

a : , «airastSiSAi'-GVDM at!- sio-sts msot= ami z\ti ssafl-2! pzt=- asa«B Boi'tHea 

^AICHI ^■tfSSJf SOWS 201 MUHOI SICK 

£E, GtlSEI EISSSOUAI^ 34HI-fia S ^SIAiMQ 0FEH#CHI M@j73£Eia ailS «MB °l 

*H *±SSN:>ISWA| gx-lEI7r AISCK 01 4*±»£[= B S S S §-§ 21- EJI^RI 

s e^Ai^soii sirs oiaafe 2101 &asi aa. 

flf 13 r 8th International Symposium on Integrated Ferroelectrics, 1 lc(i996)j CHI ^£r2, 
m^Ai SrBiJaA(0l§K aSW : SfflS CO)B Ar§& S^Oiiir *Afc«|3H«*2| «B|B tffl»r2! 
.B#S2|: CR-^qsi -.fl-^B 4^Kf 2 SI ^±»a«A|S| fl&B tfiSWAISI BiSaiW 2J°H **ttfe 

201 /teg a ao-. 

3HLKi &SCHI= BBS] B£££AI£0I£ 4 SIT 4 Sr: S39BOI ^Crzr 2§ tt * 2AKGK 

\i] ae^g a-i#s.»oi bbsi^ Bellas btdib £ a&a tfifcg m^ichi e*t+ xns^v a^ 
as a, 

aoi£h. s rental "tram atra, isa^Efsi daswMsv^itB 4*£xran«i m 

aa : , 3: ^Oil d^^CHPAl I! THE! It .S?!ShQES ti"S B-Sftl fflS! SBMm ffSS tlWOI Bft'ttttKH 

B-sii^e .^&P5i!Aisj ^ataiAiEigs^-oiiAi »#aaor watmhfe mnm vw=?zm 
afe CH3S n^Btsi . jhsssm- .atMAitt gs : th.^ #:(idt)wi ^sfe a»*7F #ir^^ eich as 

S*ifg»B)0|: SffBHF BHOI fflaSQI fiTBffW OTKHa. 

bi^ ssimiw ^as^i^khiaisi theim tis as«=. Men oRi sss feaiMahtflstf 

a, aa^ : > ia^g^cHr^ s^j §s°i m±w\ 9\m aoBAis g gaph aa= aot &s 
Eiaa. 

(Hi £h©foij saai^HWsg oiyttnhs ■ ««pRB)*ffe am :swi*BaBB ■»» «s 

abl ^a?a ao. aau, a^asi sflistHi EHtnAia asi si^eiqi a?a a^. 

asm 

wm : M, b sssj ^7itf oiB.ssiiim tn^e aoiia^.w BhE'3aa«sia»-.a : s*}-a 
s?s- ^saft, diss, ^ a«#^B ^ ssai'b ^ui^#£«iiriis : a si a arswam sistt^ 
aoia. * 

^71 ggSW ^ItHA-i, B SSWeS ESIAi^B] gt|:2| SSI* §S3§tM3/¥ 

a Bsssie s^a^ai" WBAiaa-asj* n3ga-B.si;.)ia.-.5BHa : J «2i ssaa msi n 
sssaie s^^trg^ s#¥ch! aoi Ai2j wm\ 7ia-*H^& a^ ^ ^ aacK 

nan, ors^B^s sasaa h^ssd u^chi ^.sei^ ^a^Sr ussaa ^n-sj si 3 
H-;arai sa^Ehs as ■» 4= aaa. a. s*a^B:.«ash=-^s^ a^aKs^ama^ s 
*tasi . isKfe^a^ maisi ssdpi- oi .4bfca^*£B &sk)i seqs as ssaao. 

^mnMstcj, n S2K 3v»°i.Baa! nasaa sb-aisii aa^sssswiAisi ga, t^em 

b"eh ,anaas aa* ssaib *«t>.*oi a an a«i*m : ^sbio'^ aoi dh^ ^sti— ^12^ 
as aoiLh, 

e wss oiatf xiacHi oefai -01*01 a a^sAi, #?\ wsm ^,a= &£aonaak-4^a 

S^a^ S! OIB AI-OltHI HHxIEIOI ^HSeAIEi^^^M E|~ i+trS Il^aXjl ^ 

aa= 'a'Bia=?"sa- ^1 ssai^ss sESDwawi' siobai wss gaMs^og oi^oixi^ 
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egi ah sn, maiei assra £nw nasaxi £#^011 ^ebi* 
E'i§a Braei- ersanaEisi ftsrasm sbaw iojis seai^ esse, 

£ 2£ §2H ?!#Oil 2|t^ 5S!A|2| BSE, 

£ 3# S£H ?ISOfr 2|*J- sgj^oj £AI& BEE, - - 

e 4^ b as 21 ssiaiei- ^eh ?i#oii agiAig cv§s his -^£!e, 

e 5^ s ^shj sgAiai- szh ?ieoi! asiAi-si iv^£ una 

E..6B e ars-21 ssjAisi ^eh 7ia« 2jtr aa-Aiai aaaTisBtoi sie sassra ana eai*j- 
ws^&e, 

e 8§ h irssi a-Asasara gE'asaa EAitr *S£, 

E 10S ^3 (HI LHttS-SOl 10iX|~ XHS^h StHEIS 3^2] 9 S»S| EAItT 

E 11= B S3 a tJ-iflEIM ath P2T 53!Aia lYWS'E, 

e 12^ n'Aiujioia »a*a iv^sa b asm- sat ?i#.ii-a hise, 

E 13£ EBfAIWIQia xiEl^a 8l£EiaAI£*3a B MOSt SEH '71 #3121 ' HSLEi 

e "iis lAiBiioia »a»a.i«sa s irsa- ?i#2i-2i hi-se, 

E 15b B Bt€2l lOHS Ste »n"Al-H IS^HSAi BST* A^ti" DRAMSj : 

e ies b iwa ions eis ffln-AiH aasf-ssAi pzt« . afsst ■■i«*r«orsasi ea^E. 

^3* tfAt»7l flffij '8991 mEH 

QIBh B ggOfl CHtH ESS SStlAI SATSt SStffih 

E ; ig HiiEarmisErsi .«sjsss ^sse aaAia ?fl2*'a!g£a eaieh -3i£^*L msht3£ 
aaaef(io3jsi KHww^saftocwy, ^a^(tos)^.*aa-oi sua oia gm^a^nf ssa 

01: ; a^(l06)S] g^(H]^ atiW Mt^SAII^Qil 2ftH }H^7F ti^EIOi Sl^H, 3^HH#(107)QI ! 59 
AiSj: 4 V ¥2^(:105)2|- a?|Sj E#M" Sffi SJQh 

4*&£a»(HH)S: S*«SS(*T05)« a3tt I0IXH1 ^IBAiS§S^(103)g; =?mm £ 
oFH SICK / 

Oil Ml « iS ^E UI/ l^ Eia MBIMS! g£| Sfl<W E& gSS '?a*2S ^fe "g^ 

s s°i soie i-ns-'^te^s as oi#»35r= saM u 4 D 4if ^ -asm- stsa-wm^ 

□!Era ai^ffl'afiSAI PZT^ 2ffilH& EI&ah XiaffdWrRbtZr-yTlja;] a OI3lOi.ua E^tm-ZT, 
Eie^CPbf iCt), SBTM ^s'EI^ ^lil Hl^i(SrBi fl T^yEied- H i — Ql— C B i *T i < Oc ) % 

E; 22Sa»I/^2| .CHSSje! S^Ai"^ WIS MS BST^ SfgEI= aBtS- U« ^M#^{(Ba, 

smm* eii.^ ^M&s.<srTia), a&<y- a»(BaTia-) mm s : &fia. 

#Zi"1.3^S El^ S2Sj-(t06)o-SA|^ LSI 2| #^^3°^SAI m& AI-gEiH MM MS Sitt, 

suhu ea « 4 sick 

tfB-.dia«s«-a^-».-aa-Aia b i-schi situate sa-ssoi sijni^i: siss*. sras». e 2 a 

E. 3011 'EAIBlStQ. , i^ESSgg TiSXI Sr^,2^Qil^ E 20)1 EA|.ti- ;H^ .^01 -fl*a.^<106» 

2^aa;(io3)2f2i TiiatHr t^^#(2oi)oi wa&Q. .a, rsiajaseKdOBjai ^sai e^ .s 
sai «s#2i >: :^nain shiai'-je 3011 sAiebiakSrs g ( id5)2K 21 ^1 ( 1 03)2ra ^3 wi 

or»sg'ffla;B*«<2M)*i+^Ea»(io4)oi H*tf aa» '43ia3i*a"%a eaiicf, 
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3S9SL MM W& BSTS S3 SIS Sfe 235S!Ai2| B?l DlttSEWKHOIiaSWaCCWh 
0I2JS ZffiMB- W»«0iaa «JQ-)2| HI HIM S 4CHi EAH30. 

B ITgOil. BJzrHAi tt£B£*(20V)B S*«+ S^Qil^ &&B&ftH 210|A|2|. 2° h ^f?f EIIIS 

wi ««i iv oioi°i oil sbi gates- g^&uiEj ^ssamoi tr&tto. • a w eai ti- e was a 

i&aEIXtfi*flP|OIIAI 'fl»a)H SIM a-±aa«(1Q4)g «-Sf? 3^21 «3S # a S'EH 7I#EJ mgz 
2^3^(105)1 a Sag S 4^XlEia £h£SEia SKI »S S^Hj i^f EAjmH 2£Ch a 
tt §HH ?i#£HI CQ-EhAI 4*±»at £A|oKQ, 3 ^Oil &±»aB U'MH B*«= 0171 Oil EA|«J-*8ffl 

a, *B.a : «^asw#(oi*h oism s-ewi iwauia-tfcwsi umm a boh sAitKa-. s^a^- 
s»sa"sf. aia'tw aoiAiEj ana am mlw hheio) -*oi3f \3#artf7i^ a&^asrewAr 
aftatsi '-aaoi aa&m aoi #±agj#oi cm assoi s^shiaii tssir ^ aa 

UK. 

E*h 3HHHAia §35{-(103)OI| S-S'aa PZTg ASt* S^CHIS #71 E2HHI *7|flAI a^Hatelectric 
flu* density.)-3?m«°i Ol^iiCOISh fl-aaA|£*.«0ia^SK*)8l *^0| USfcH3-. 

own- gfis wfiHi*sf2i °tsaw aasr ^ aaQ. 

CFetHI S7ISKHI ^3 £!£l2Dil ae B 1T32I &3FB 7IBBEI-. 

2^5S!A|H| £71.^g0| tfSt-Cl-^ as ohOilAI JlttHSlCh B H90L 3oWI Sfe SSOj as 

^soiciaa msasi a^Ai-son maA-is d«i aiwteeaa'H saoi&.4?w«gi auras ss?i- 
ao.. . 3a Li, "s^ieiM d£i£ °!7i-aa^«oi ete-m= gsftKHAis-sasa- 
^ aaft-21; gAiat^i amoi asmr $ aos ae a* ^ asp-. 

g. ; gsi apwag tfs-iw ¥7rajAi SAiaaS sratffe st-apt ath a 6s jaaa»» ej^ti- 

S^OB' BST5@!'A|2i g'aSSSI AIZJ-SS-S B SfS-SK- §HH ?\mmM :B\Rtl aOIO. EAIt!-. HBI- 
SO!,, B MSW'Slie' &BUdWAIfe JflaaWSeiOi 7IHW& a^a3SBJtt'*BM\W««&"«±B£ 

£,Dft5w2i jaaa'TiiM s»?># s^hj §&LHsr^ ^^#©sy m&^&w a ?chi a ais+sek 
ass siasD.- 

□Fi-SSTfi- MQif--'¥3ti SiBbMsBt g^AI E^ g^HH.a*9l .^aa« 98^*5 SSfS^g-? 
g.;^S:= r 2SS.aM9|' 7113 Oil SS§H2 SiCH tf^KE S»5lr : ■&£E^Wn&g&n 

gy.^AiFis HS'^f & ^ aa&. s-^a^(io5)a? aasa»(io3wsi sis^m 
agssfe: aw ;sin, ^B#s??2j &^oi ejxtia.s a QEioj. 4^a^(:id5)af :-aasa»iio3jitei 
mm&m aoi b wbw ^ei^jbishiei seiehi *bsq; 

OI?K B ;SSHI SAIOllg MOl SStO. 
<#AI«j 1> 

mm^ B i on! eai# ^aa.#(iD4)g as a^saAi^i^as-^K-HWAi ^a-aiss §st!-Q. 
?Kig^m(Hf :HitB S:SS ■aJOsai-iSffljqiHB' as® ^iscroD^oii °a ! ss!Aisi ^a^oio2)s 

QgiHI.; 01 . a ^( 1 02)^0il t^B^I ?mn M OFg'S ^fflEjM : .2|«il 5OTiiA|Ei g3Sf'(1Q3jBSA1 PZTg 
lOQnm. asj AlSEK ! Ii^A|°| 2MS "O.BTorr, TIBSiE'S'ttSQlEF. 0! ?SB "#2rsj ifcfcftffl 
65G*C. 3QSEJ gmill PZTM BSSFAtSQ; 

oi :.pzT<tG3j#tHi a msm sonm -iDi-Hi£'£ i!^Ai?i ^a^(iQ5j^ 3 a 

jEEia3miri..ss"oii EjtH sst*- nt-^sg smnw zf- mre&iMon as© oiaissism 

El Dil i! Oil E]tli;A| BWtf-H Pt/PZT/PtSI 3#^?^S OI ^OI WS 5E0 A|^M ;-«SmaQ.- 

&, or .^aoiiAi§ s-¥a^(Pt)(.io5)£h pzT(io3)a-si- 7\m ^ pzte] i#^o«s a 2m aAi^j- yF2h 
oi i^Bs#(2or)oi 0101 ssaoi siii a^rsa mmm atefe as & 4 asin.. 3ehai> 01 

SEHOilAl -'*raa« a7|SS«A1 ^StJEIM ^tSEhHK OI i^§^E|^3S Sasi 

ig^i^i-SDirXi 5o*c, 3obei 4*a»aoiD. 

a 8s "gwSs'iia! ^i^oii ^ib#oi soi araffl?i taisdii #*ej- s^Ssi -uauiw sr= . 
pt/pzT/pt :tdfsh Btn firiaaa© a^ : si 3v g!2Mti2i"ss«-^a eiwsAi© aomK. 

aAltl" HfSh .^OL >+^g«E|400-575-c{HIAI BBa'gB-'a*tt : "# aXQ, .. thB, SSSS 

aSOCTG Ol^OilAiS a#eg£l 7a&|7h S-STHSQ. DIMS : ^E1 ; , SEh UF&S|-£!-- BflEiSSfe 

45o~55o^coi3, mm um^nn^ wqx^m mm^ aoi sa»KF= a# i : 4 ao. 

a, a ss BotrewiAisi Aj-^xiEiAi^cm ccfm a-^B^sa is» aAi^asoiQ. oiswai b 
s^eisss lOBsa^Ei ±nm aci-s am & ^ aach. oi^iai gs© as 01 s^^ai^ 
£« ?iofe s^oti aoixis-. a n-s^ u-s hisai *«mm ir#s na-saauiosxHi ?tmx\ 
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E Av«mj=o|- SMSIEIlEHinSSM 7)*|A| BE A! 3 clE? ^0)1 4+£3EI§ *)tSSh= 310)1 2)SL 
7li&BE# &sAia 01121 ge)0)l Sit!" BfEll 2jlo^ S2IE SiQ. 

E, HSEItlTCII [KWdfe B9!AI§ DflSSIgDtQ gftt&S M 8H§7IEK101)0)I SUa= MSAI^E) 
E 10B BSAM MHEISIQIO BITS B3EM EAIS 310(0-. 

E 102) ( 1)0)1 EAIS d+iflEI 32) §SI£I&(1001)S £M:*IEIOi 2)4IA1 E 102) (2)0)1 EAISfe H)2J- 

iro 

i*i*|H|(HI 2iO)A)2| OiatJ- Sflg *I1S)7| 9|S«A|= Sti«3=( 102)3 3£ SHgS{2) M§ 2! E= 0)1 
§g A 2^E|S^oh SaEI&fioOl )2) *tqO| iS2IO) 21*1 8fB A|gO)|A|2| SjgOl #fi*ra 

0. • 

01 2) 1T0I; fi If32l SJS&^S •D|Sai'SR£W [&EI- OiEP)*! S)gA|gO| HaS!(_) f B W32| fi 
21= §£13-23= 4^2^(105)2) SS^ IHAIWIOia §§ (§£M 9 106)21 §«)5R2| .S9SW 

sasgg: ravfe 5io)i 201x1= 3i°3A), sb misaa ^so« qsir 4= a= 201Q. 
E, &7\mn wis b hf2) aroL ?hmaie) 7)S33oi 21s sn7i8i= saw si£Hg, 7)§§§ 

<tiA](M 2> 

QsOL d-ig9l71gO)|A)°J ^*|E| 01212) fg££ 3HIHAIE1 §3Sf 5S^0)| >+iEa#(104)M 
o|~ E)B gAIWOi CH^BAI «3SO. 

a%(61 01161 A) 
so. 

:?*Pi23= = (105)2) «Hg AhiS0)IA)2) ^EIEIKOII 2)SR S&SaW&KHI ii^AilJEh, Oil 

• ?J^®EiaaiS)?l!. r0S &7IS 0)321^1 ?K'20GaTerr>j)8 A! &«iEHI. MWKOD** vjtfp-' 

*ysi; s -.0^35 ^hemm 21s bh=5}b (iu)asfos; g&jt HHtfsra ■.^¥-w»-«a sesi 3711*' 

?Sfe'8l'JW23 2|X)3, ££h£01l 2)th ±EjE)ffl{=9rB 0|A-||SX)£ 0|^0)A|H 013101! Of 8*1*1 (1:1 1)UH 
tfSQI CH^BOI ir^SQ. ^, Ig^OI DH° L^7)l E'Q. ' SI, HQ&B 12)2) : g S DH ^ g 

a»m as a* if ^ sisiQ. = oes ^iheioi sio« s^tf: a»jS?s ! Ja.«tsK32i B -i)=^ zich 

SS) SHfSfHOJAI^ gSfEllOlEO)! £|*f ^E|A)«(H|. 2)§B mW\ MBpM^ 0) ^; ; ±ftE)0)l 2) ; tJ- 

=s afBiaxi oi3iB ^aio» loo ah ass ^i:s«iBi£i □sj'hxis ns-ssa aswi i* 

ifc7> #BS| S5H #EHS 21= 310)1 CH#Sfe 2SS 

oi safe ^dei B?pi2j zm^m *}t\**i\bk xo-a- s^rss tf^s) 

AI3 gsj^E?) 73SKSi EHaa. Hi m^2i tt&WEft - 5- 30X§ E , BHPIViaifr- vox § ESQ). 
<^ A|01I 3> 

Ei iE2| 6)AI@f:SSSAIS,^a = (105)2) «gg bh=2) =TSI1 ( complex )M SSS-Jfc CVDS0)l 2)SB 

umtm B*i7is .^su^^wn^ &se ssi-sma.. ^. aisai-.sfgsAife .wis »a «b 

«iAl-gs2£0FA)IS0W|g sfHI [ Pt (HFA). : Pt (CF.C0CH00CF, ) : ) M 50*c£ ?mW*A ^5)A|5HH, OI-M5S 3D 

eio) wm^w zsmtit. bi aseh Isssn sgtemw. . 

3HSJOJ 7^2) ^SfS 50cc/mrnOID. 3g^^2| i|5)0)| 2|§H> &^S:=(1^fAj u jp0ito2| f 
SO'. 01 6^S=(105)2) I|5)S0)I= ^M^^ISOIEg, ^■¥a = ( Bt !SVSS^SJl! 3120)1 

EejEIGH ^'AIDfl 12) A^g*|E|§2|- 0^tX|2| 22)7) tSlEISB.. 

E, "W2H+^: g^SIS CIUI-OI ^^750)1 [KMd.=. E.2 S! E 30)|AI SSS HhS) gt)L MM ' 

s3 TiN2) SB BHE10)s^ sO)l HH.^ofA] SB dSt-7) 10)L}~ g^Tt aa^l HiSOil, i*± 
5A)S)0)|A12) gxISI, i+iSHeO)g01IAi2| Sjg* ifS ^2F, Ix+EIBEM 7SS)Ai?l= £ 

2)7) aac>. 

<#AIWI 4> 

CMW. B SfSM 2)S 5S!A|£| 2!7| tf^OJ) EH^HA) 7i||S}£S EAISQ. E 11B °^JS 

1-OOhmSI PZTg ?H1AIE1 §35f£S S|~ E 10)1 EAlS 7E2| B3A):(0|8K PZT 5^A)HHl SO)2J S 
SSS-s^oiE). S§2) SgJ-s S)^2=(102)M 7IS-2.S *f S-^S ='('105)21 2)2/01 L). 

«S2iei I 31B ¥S2/^0ilA)2| ^2^7) 73 8)5)11 a= 31012/ Uf 7 A/orfS S.2JS .§-3LH:SfB -4VOI 
A1 -4. S»S *f^8Hl aQ. PZT =S!A|2| asa'S»«g 2^7) £h£g LIEUD^ aSf(E- 11(HIAI= 
Sf ^V)SC) USef^ODAIS ^M?l(Schottky) SftOIH, 2=2) RZTSI TIISOII aGHA|£l CH^(band) MS 
tdN Sltt a«9QI-33S|2 SIQ-. 

01, £M?ig 2)0)i ao)Ai:^agr^o)iAi asaoi 7as(-8fe 3SB »*a^*sas&2j aw2i ?ej»e2i 

7H5), % 4 v ^a^/PZT 7)132) ggSHHI tt)B 0)2) M3^g2| tfS"OI a= 31s UERH2 aQ. 01 
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2= g gfwoj Aj-^EOj E| ^g- e^^S UEH.HH 2i= 2J0IQ. 

a, 01 5S1AI6HHI MEI-201- TE0S(EHSSK)fl^AI^£i-°l.erOi CVDOII °I*H IflAimiOli3e)-(106) 

^sai s\nm usiai?iii, ?xi°j a-goii situ a^ouAie lAimioiasm JWsi-ora^as'^gM 

3llasi!\ 201 E 120IQ. SEEOI- Si0-H}-(106)£ 7ie£E390'cO1IA| g|S}A|.KQ, 

mii\°i g-BOfl 2|*B aStT 5S!At£ £^33(105)21 SJEI7I- Org*!- 20fl' ¥7I*HAI ESSOfl £AI*i- HF 
SK-fflOl HffiW m£.9\J\ Sfe 3?(HIE gSEfflPf ^§ a SMI AH grgfttGI tiSOir 4 SSD. 

s, e itsdii sisra. «teie grxntf 4 sists 21011 ywiai asasm^ b»= a 21 ststth 

E, £ 13£ DhSPCTS s^l-IOOnnE) PZTS9!AI°I a^i-'E S^limSOIQ. #1! ESgCHI HH201 

sai mm &B011 siti.«tfer ss/di-ea 7i#0)]= ssaas uerhxieln t^Pi- sot n 
s-sj ^Ejy oiiHEioii ias ei^ «aas^«= srsw;i 33*0. 

s. flrsu- sjsra. «a?ife ferai eiaw 4 sin, asaer 3vmaie ««tr ssas© uehhs 
59 *» * siaa. asaswsAiai- sn*!- gsenh m*b teoswi °i«r lAitwoiae mm 

*J- S 132| gEH 71 # (2)01 Q. 

a'.arsoi,-si*w ae 5siai£ s-aTi^t gmsioi «tson~& Btttttzr sistg stm vm. s 

Qfl: -2HJ 5S!A|(H|A|£ IBAIfllOiaOil an 3SSSe 4= Sid 

s 3V gSHHI SlOiAl UERHatJ. 

i, BSTg SSflS A*S# SEAISOII IBAHHOId ^SAi nmimS. SEED* SiO^(106)M i|SJA|?l 
3, E.14M EA|*j- UFSHfOI gEH U-^SJ ES!At21 3^, 2301 ¥21 S^Oil g 3 Ml S 3^1 = 

aja- 7asw fioi^mi sjsb, s srs'oi °ms oiei*> ss-s soiai arso. 

Ols°| 5SSA1M AtSttAI ^S*]- &EMMHEI2I N« 0|§> ggthQ. 
<^A|D1I 5> 

E Ife nS-SasilSAI BSTg AKgt!" DRAM2J WISAI, 0)71 A1 AJ-St-l- BSBI s,H=1£ 25nm, gaglfs 

80fF/^om, 10- A/erfs.s2i» »aa2i gjiasre 2. asaS. 01 93*19 afs& dram^ icy 
21 aa^# ^n acfe a ^ aaa. 

E- E 16# nt'-SaMSAJ P2T# AlStJ- S^S| Ht-£3EHDflH2|2J OjlOIEK 0I7IAI AhStf PZt 

2i SJ-cjJllS lOOmh, a-WS^= 3V S3-AI0I 50 u C/crfOlU, Hia-§M^^# 25 M C/orfSEK 



\m&m mwu * sin, e neiaTfl ei7tAi°i sssqaw eijiftHSi: gs^sHi:sis§§ sisfAiii.^ 
siE> ; E- a i saxiis eaaisi°:^Ai wgth 3^011= a#M^m .gcHAi?in ^a3S' siAi?.ife 
siu7h siQF. qieh soi msm =siais ^uise aon sj'ti, ass 01 

SJ-E^II: EHSBI3 fe'SS^ SOI 7(^71 EISSEh 

Mim 1. s-¥a^ s^a^ si oim s= a^Ai-oion wmm ?hibaiei is^g ei^ ati-g us 

S : a-M : W2i-2S; ?SEfe =S! A|^£F g?l E&MttS ; S= WEI-5DFS|E|0fl SfSBAI ^SS iSSS 

siss- Qwoi^-e ■a?ft& sa*i«-?Kii 5HEBAIEI g«?5*g n&saai atstSi 

2. WilSHHI SiOlAI , 

B^saMsm uj^o^, ^-Ms-g a uts s^i sjojE i?h°i i^nii ?s#2i aa 
if-TOa. wivn'aoiAi. 

ns-saai a^s Ei&a Aisnsay, Eie-a- i=ss. Eisa- ufm ii§i, Ei&a ui^oi-^, a- 
pa iisi ui^oi-i S9j oi!= lg^sj s^ati-M mmzg. =?m«M oi^oi?3= si-Eaionsai. 

aiDIISEI. 

a#a^'»-*3.-*as; ui, s^ e j, ei& s gEisa gej sjche 1 s^g ?§g£g =^ 

XBSS qiSsBAI 0|#CHA"lc &ESIMSEI. 
S^S'B.- Mmm giCHAI- 

gEaimiaeis nssaa ^ ssiaim a^s^ ihieeis ismm oi^chais ^Eamis 
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&EnH£EiB n^saa ssaib A«m= druses tftw>= masi-s ^s*iai oi^chxi^ 

S^S 8. SjCHE t^a^S 6KHS^ AhOICHl ?H MAlEi §S^S Elfe £f&B 23-Saa ^B S 
SHHOI aS!AR"2B SgSfe SI 5S!Ai?2ft S£ S2 D 4I S^fShOl Sfl» 5@!A|B 

§§§ BfsaiHiaEisi asereioi sichai, 

SS 5ff sEcoraaofl sin ai «««■ m\ «w«rb mnM ws^a-seaa afsra tjis 
oil Esem, g?i nasaa s#^(ni £fc&£B«B ssb-^hhsai oi^orei 

a?i g^a^a miai nas&a **ara £#^<hi &h&seiM asms ass ^ «*piswai 
a»aj*fe gg^s ^Sohai 01^01*1= &£amiaEi2i a^arei. 

S^S 10. HKHHI atHAL 

5S!*R2B H&'fisKsm «s«jfe £EI^21 *£iH E^ HIMEHHi§AIS&2J BEEDf CHAI 

twtni. a.9BM acHAt, 

2i : a«Ei«-firai*^ ss^sai oi^oixi- btemihieeisi h.£»h. 

«=» i2. si Che wa^m- a*a^ afoih whaih igsj-fis .as nssasii wsj* 

^oii .tfifiasB wiai «*a^-3»saa Miami sawa, «7i rasaa atsra 

lElfWtf ^aillgte ^HlfllAI OI^QiAl^ H&H0t£E|2| a2«KI. 

§n?tj 13. aizttioi aoiAi/ 

S7i -a-»a^»-Ba:Ai.2ifga"a ^21 xb^mhi «±EH*a-««tt= sss »±-w«3is«iai e 
aaftf& sssis ^s*hai 01=01 ai^ &eshdheei2j n'swer*. 

~5mt^ our 
^m'-fefliiSass ^atflAi otworae H-Eaoisasi siswb. 

s^s i5. aiera'-siotAL 

&&:.tt«?!sw(-A|-tf3a.a*:l : = s§= aiwis 400^575^.21 seoui sjoia loftoigsi xizi-si 

BHEHt<iNlftl£'582&AI 01^0)73^ &EaQilEE|2i 

i6v siota :*i-«a=ju- g#a^ AFoioii ?h : ihaiei : 'as^a'Hc : £*sa .ii&sa : a: ^ v b 

.53 AI t? 51 f a fe^l S3Ai?iB. H;= 12^1 B2JiSEII«aM Hlfl Ai 

*BM"S'S|.asa'AI»:« ! S*H£ 5SB iy-H. ^7l-5'.E0A|:-52B:'*«€feSS;(Hi SiO)Ai2j ^:a;=?| ■« 
tfBSB -aEUi&te **HZIBffllAI " «-*a^s» S : smh=. .SS®S r oFS; A^g=2I «tf SSB 

sa-Ai- ^S^Jissaa Ttisoti satts, sai ussam is^oii 
,a sufe ^ ai: oi^oiAis BfEaniaEisj-wsgiii. 

g^S17. M]&m\ SI CHAI, 

«*a^'2j i-vass^s ■tf^««^i»oiAi2i ^iaaiaoii 2jt!- s^^-^i s°tso« 21^ ^Soiai^ 01 = 
oiw= : "fflEaDiHasi.32Brei. 

m=mm. msm:sstWM. 
BfEaw-aaig ss-g , 

§^ 19. flIIBUOl SiOIAI, 

SaiAi^.it MsBj-e g§S,SEI52| ^^f® ES E||ME|-(H|.*A|^e-o, g £ }.x D j. QjAj 

^i ^s§£'s ^SoBAi or^oixis ffaxiEHiaEiHi aissia. 

^aEina Es cvEBM 21^ g^ufsfay aewss ^s, me^h -lim s^i ^oia ig^m ^sm 

^ S^^SfB SStlS ^a^HAI OWOWIS &EaiDiiaE|2| sis&s. 
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